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(57) [SfJfo] 

[Ml TMRa ? Kttfc©fa±, 
HSiitttt it), TMR^k^©{g;T* 5 '>^< > ^ 

tot. z<o?y -®±wm<oMmz%ti*!tim®£iM 

yo^Y7y YUk'^ytyyyt^m K 

»k Sr-»«Ur# U WI27 PVh77^ K» 
li, ABS (Air Bearing Surface) <D— gS£#?$U 

yy-^-tfJ K8UD«#ft©g$Lft/<y : 7 7 7;'*:* 
*V K»©«*l«ilft*LbJ:9fc*<««**i5J:3t 
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FIG.1 



1 

tfJf28Sitt7y-/il4, h i/*A^JMI©-tt*JMtt 
icflMrt-fc 7 C©7y-E±Sias©flfJ 

, BiJfS7P >Y7 7y9Xit4 KSBI4, ABS (Air Bear 
ing Surface) ©— Si5£#f$; U 

K»©*#l6jft3 Lbi 9 fcft < RfcSivCfcac 

[Mt*9 2 ] sine? y -«±w»©«e*«#fciWE h 

fCttlc r- v*A^'MI#»i«3*uTfc*R#9l 1 KSER 
© h ^*/HK««tte8MlS^y K. 

[»*« 3 ] awe? y -B±K«©«*ftMM«Mc* 

2 KIBR© r- V*A*«&iftaMaK? K. 

f4, 7ny r 77?^^ Ktp©jM2rl*)©Jt£ Lf t 

HfilE&iKtt f> Klo7P-/h77^ x*4 mo« 
#Gi*».k9 t^tr^mbfcS^D (D= (Lp-L" 
f) /2) »4, OSD^O. 1 5 /imT?*>3§ft#«lfc 
v> Lf»#5 3 ©wf *t*K:E*«> h ^^««fi«B»* 

14. 7BVh77?^7^ KflS©II£l*)Jt£LfJ: 0 

MESSIAH* fc*>- KI©7ovh755'^^^ K8B©*B 
*(S]««JJ:.9'b*7>»w^taLfcS$D (D= (Lp-L 
f) /2) tt % 0<D^0. 1 5 (imT?*S»*«l* 
LW*« 3 ©VvJ-fuWuER© h V*/U*SU&0B»* 

t»*«6 ] fflEREttfcrv K»©«;frfift* Lp 

14. 7BVh777^^ K*p©«*iajft$Lf*5 

a»o|WE7y-E±««©«#Gl**L«J: 
llftEStlKtt f y Ki©7 o > r- 7 5 y * KB©* 

7fi6]fflaj:y "b^ir^aiLfc^^D (d= (l p -l 

f) /2.) (4, 0. 0 5 |im^< Dj 0. l_&_ n mT'fe 
1 ftv> U»*3fi3 OV^-^ajtffiRO h y** 



(2) #M 2001-15826' 

2 

Eft&ttaftS^? K. 

[»#Jg7] W&-7*-sY7 7-9>>*i}4 KBOjMf 
# (ABSKSRjrft) «£H4<« 0. 0 1~0. 3 m 
mT-fc*R#mftV>L»#«6©^1*ft;N;:ER©h 

[M*98] WE r- >*»£mmi*. IRh^A* 
■EfcSMafolcfttf J: 7 K*tl6)Efi£*tfc-*t©fi® 
fc BBttfcRfc $ *VT ft 5 St#3i 1 ft v » LH*5 7 <^ 
-ffwWcER© h v*A«BiSfit3»*I!^y K. 
10 [ffi*«9] RE-»©«*I4. miehv 
*>^«R©«#fclw#tf57o Vh«ffiB#i, 7 = 
> h«S»»©Pf«*»e>*Jv«i4lff# (ABSfcStt 
7J(S)) #t/51M K«tt»a*H*ttfc«*.5»R*fc 
U gftHfcflMte*,^*©** KRStt£T«tt*S 

R#Jg8»::E«c© h >*/i/««aaSWRffl^ 5 ' K. 

[R«« i o ] wi&-tt<Dnm&&ts t 5 k-#os^ 

Ffl4t*ffilER£*i. 
RERRtt? P-i©/^777^^ "K©REW 
20 14, '>ft < i: fc-#©->-A- KRfc«tt*rt/tft 5»* 

« 8 * 9 iher© k v*/H»isfiaaft*a^ 

f K. 

[R*=B 1 1 ] RCRRtt 7.y-^<D7y-^±SSC 
*RHt. 7y-^±^«5Wi|is*(RjPliffi«5<0±*fcl4Tlc 

5 3 ftV^ Lit 1 0 ©V>-f iiA>icGR«> h V^A4Sft 

30 tR*«12] WSB-JtO^^-^Gtt, 0. 02^ 
' m«±T-fc5IS*«l 1 fcE«© h >*A«««0a*R 

[R^913] WIE-^<D^-<-xG(4. 0. 02m 
mi^±0. 3 /tm£lfT*)5!t*«l ltlEtOhV* 

tH*«14] Mf5-«0^-?-^Gf4 > 0. 0 2m 
m£l±0. 1 5 ^m*|ffc5|*«l 1 fcJBR© h i/ 

1 5 ] Bt(iE5SJKtt7 y ft, 2 0- 

40 5 0 0 AorafcRC3*tSlf*9l'fev*UIMt*l 4 

^(synthetic ferrimagnet)T*S)5tl*3S 1 ftV N Lgg* 
« 1 5 ©vvftaNiBR-© h ^*^«««t(0»*l!^ ^ 
K. • 

L < f4S^lH4tf * ttK&BSfflf t 1 ft V » LSUi 

t oRB#i» bmi$£tiz>m*m ik^l 

50 K. • 



3 

*/w<» t® t mi-zw b s*t©® \zmm z *vc* sis 

#5 1 4^ bit*« 1 7 ©v vf itjWcE*© r- v*/HB 
[0 0 0 1] 

l%m<r>mi-i&%ittm tt*Efttttt«© 
8£#®g£«-ti UTS?*-®**:*© h- :/*yu*««ift 
i^lSS!^? K (Magneto-Resistive tunnel Junction he 
ad) Wc, ffift«ftBft£SJB-?#*J:?fc 

[0 002) 

[&3fc©!£ffi] S^ttJK^ffigt (Anisotropic Magneto- 
Resistance: AMR) S6*fc5V^iXtfW^W^(Spin-Val 
ve: SV)^m»JlS^<MR-feyt)-W, OtAieftoR^tti 
Lh7V*7*»-1fi bTJl<$3iS>*i,-CV>5. MRty 

& j5c5tt*au«.o»aawkT. mm 

AMRiryf-©£#t^t*AR/RfcM&<, 1~3%*§ 
/R ft 2 ~ 7 %SS t Siv\ ■ r <o i; 5 i *) Sv^SSr 

h/^>^ 2 (ttits/in 2 )©E®&g©^fflL£i5T 

[0 003] ifi¥. $ 6fc«K««E»lC»JtT?#*?I 

-ft*5*>, h V*/HK«ig0t$**fc'& (Magneto-Resist 
ivetunnel Junctions :MRTJfc5VM2TMR b t W 

tt^b4SAR/R£^w£#&££tVO>S. r»J; 
p&TMR-feyDii. SV-ty^JcftfcS^ttttco-fey 
U-fc LTJBftSftTV^'b©©* K~©£JBHt 
**3&*ofctf*0 ^ffi©SS!J§©-ot LIT 

If^ttS., 1"ft:b^/TMRir>1^©fc©>!^-««Jg| 
©^£#|6]lc3|§{t<£rg?c-t\ V^WSCPP (Current Pe 
rpendicular to the Plane) SfSJ^ftMSiaSr £ 

tt*»*S*vC^*v*fU^y K*t£©KtKdesign) 
[0004] kz*>x\ i-cfc*ffl<koB»* J itoTv^ 

SSV-tryDicBILTrtu tfiRtfU. S.P. 5,159,513lcE 
***m>5J:$fc, 2o©&I8£/§;i 5 -o©#B$ttJf 
$r^LT^^tiTV>5*ig?rfl-r5„ (FeM 

n ) * b\z~oco&m&m\m&LTBi#.2tiz>o 

5, r te©aBlttSfci8it5SMttt, /J>$* 



(3) #§^2 0 0 1 - 1 5 8 2 6 

4 

t T g *iciatei-s r t 5 «fc 9 IC 
fcoT^S. *LT, 2o(05S»ttl<OK{b*5ipff^e, 

<fc^AR/RI42~7%egi:^5. 
[0005] roip^sv-fevD-filigtTMR-fey^ 
flliiSrlt^fc*^. TMRir>-D-*iil4, SV-tr>->r« 

*r*V*Ttt, «©T*«©*ii;fcJ&oT 
10 1^5., TMR-fe>f-|c*5V>T. hy*^<!)rjBSr^-L 

hy*/MWt©»*li«S<*»K ftv^JStt (high j 
unction resistance) # 5 #£>it<5o ifl»t fiR^Mw, 2 
o©&B£t£/l©B£'ffc;a 5 WT©i§£\ h V*A"*»©Jt* 
fiiti<&9, (£V N 8c-n8£#i (low junction resistanc 
e) #»5>il5. 

[ 0 0 0 6 ] TMR* I'lK**-)***^ V K*fit« 
ffl Lfc^JfeWv U.S. P. 5,729,410, U.S. P. 5,898,54 
20 7, U.S. P. 5,898,548, U.S. P. 5,901,0184 iT»C|5«$ 

J: 9 ***<>©£*•>, tt*K*feitUT*tt 
fB-T»*>STMR««^:x K©«*##*>ak*vrv*5, 
[000 7] 

R^y KttH©iSi±, Iflc, Wttttfcfthsr twtt& 
30 i 9 . TMRWffliT^'^,, KH1****# 

[0008] 

[Sieir'(S»i-5fc«)©#©] r©«t?/,cgie?r«?^t 

40 a^sgpt, w©7 9-«±R»©«r*ic-tn^*«tR 

■i KftJHt, ABS (Air Bearing Surface) ©-SBSrffi 
')«U SMB7y-JI±WBo**rt**L«tt, 7oy' 
h77?^^ K»©*36Fiej©**Lf4:/<y^75 
y9*#<( K»©«*|p«* LbJ: 9 fcft< »S*ftT 

[0 0 0 9] *?§^©»iLV«i:LT. bUS 

7 y -»±5»©t*»»lc«IE h y TSfc i 

50 ^«ttf v KftasgmMtsft. *«ttfci»v*A^ 



(4) 

5 

looio] ttc, «8i!o»iu>««tiT, lure 
[ooii] *»wo*ff*L^»*fcUT. me 

Ktt©«#l6j©ft $ L f £ « LV *fc5V»tt L f i 
y>b*#<, *»o«IB7 9-»±K«|lO«^ft*L. 10 
J:9'b/h*<K**ftr*J0» UMBMWit^KJi©? 

IBLfeftSD (D= (Lp- Lf) /2) it, O^Dg 
0. 1 5 MmtftSi^wflSfifeSftS. 
10 0 1 2] **«©»* LvMWSi: I, T, DtC 

»«ttfvKJi©**iajfi*Lp«:, 7n^F77^ 
xj&V K»©**Glft* Lf i 9 < . *»oMI57 
y-B^W»o«i36rH*l**L«J:9fc/h*<R*SftT . 

tt©*#rtl*»i0'bJft»fc«ULfc«*D (D= (L 20 
p- Lf) /2) tt, 0<D^0. 1 5 nmfc&SJ; ?»;: 
flWISftS. 

[0 0 13] *»W<D»*LV^«£L,T, WE 

$BaN±f> HJi©<I#Gjft*LpHt,- 7n^h77^ 
x#V Ktt©te;frft:K£Lfi 9 ^oflllB7 

9 . WK»«tttrv Ki©7 PVh79? * K 
»©«:frfi*»J:0t>Jft#fc*ffiLfcft*D (D= (L 
p- Lf) /2) tt, 0. 05(imS<DS0. 15^m 
fcfcSiSfcflMtSftS. 30 
[0 0 14] **W©»4Uv^*tl,T, me 
7B>h75y^^ Ktt©*fx# (A B S 
A).Jt£Htt, 0. 0 1-0. 3 mat 4 .Sip ISflMt 
£ft5. 

[0 0 1 5] **«©»* L^SflSfc LT, WIE . 

hv*^#BRfi, 3Rh:v**#Jlfc*»i;*fl*|fcl* 
tf«fc 5fc#fiK«3ftfc-:H©m«fc«*Wfc»&*ft 

[0 0 16] tit, **woff*uv^«tL.r. me 

-*t©Wftt» -tft-eft, l»B h >**#JMl©*:*lf!l' 40 
*»5>-tft€ftlMf# (ABSfc£E2r|6>) K 

■*-/HWE*ff A«*«tr*jtT45 J: 5l-«J**ftS. 
[0 0 17] ttt, **«©#* L.vMB«fcL"t\ WIS 
-*t©tt&*$tf i ?£-**©->-* KJIftWASWd 
ft. me&Ktt:? y -i©^^77'^ x*W K©« 

iSfcflWtSft*. 50 
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[0 0 18] ^OffSUlitLT, WIS 

&8£&7 y -ig©? y -a±Rtt©«*sisnfiswctft 

*ft««BB3ftS'<-f" 7^W^fg(i, 7 y -J§±g 
oWIE?t«ttf> K^©<S7J|6]«6iJ^t)-^©x^-x 

[0019] tit, *«moffiu»giaT, me 

-£©*"«-* Gtt. 0. 0 2j«m£U:ifc5J:5fc«l 
)£cFft5„ 

[0 0 2 0] *fc, *nw©»^ uwtfc ut. me 

-tC^'i-^GIt 0. 0 2//m£i±0. 3pm»T 

[oo2i] *fc, #$sw©#s Lv>n«t lt, me 

-^©X-t-XGf*. 0. 0 2 MmRJtO.. 1 5 /i m* 
»fc*5J:5lw«j££ft5. 
[0 0 2 2] ifc. #3gW©#£LV«tLT, me 

^«tt7y-e©jp$ii, 2o~5ooA©ffisa»cK« 

4ft5J:5K«J«*ft5. 

[0 0 2 3] *isw©»*Lv>)i^t lt, me 

Sfi«tt7y-Stt. y ^(synthetic ferrima 

gnet)T*fe5 J: 5 fcflMtSfta. 

[oo.2'4] *^©»ju«tL-T, me 

*fcttR»«tt« t 1 4v> L-SMi»>©atttttJI t ©as 
[0 0 2 5] #3893©»*L^«g«|i:.LT, me 

me5SKtt^>Ks©hy^/w<y rjitg-t-s 

«i^©ffifc«JiSftTfc3J:5fc*fifc*ft3. 
[0 0 2 6] 

[^w©hjs©^^] jjhf, ttmtoMfttbmmoBte 
[0 0 2 7] mut, v ^*A>«ftttt(B»*a 

^J/Kl (WT, TTMR^s/KlJ ©» 
a<C-«*r*-t-«aHT* 9 , B 2 »B 1 ©¥®0T*S> 
5. rftfe©01i3j:O502lcfert5^s/ WHitttv * 

y K© I — I KriS^aEl (fc/^L. Kt LTtt . _ 

^^nfc^ffilc&S) T-fc»), B4l±03©II-IlBr 

[0 0 2 8] 01 ~S3{C^:$^5AB S (ABS : Ai 
r Bearing Surface) \t, JS^if *T*>S*r«IHK«*« 
1-5 eftfltft: £ SSWlc^(pi1-5 «t 5 IciES ^ ft5 B5T 

[0 0 2 9] ^©HJfeWJBJglifcV-C, TMR^y Kl 
HE, ttfcH 3 J3 it^H4 fc«»lc*$*tTV^ J: 5 Idx 



(5) 

7 

!J7J§3 0i, Ky*A-'«!J7Ji3 OSr^tfipl-l-T 

B&ZMz.sm'&y y -m 2 0 1 ssm fv kjb 40^ 

014, **Wlc«ftflM8-C*>*^»«»KlS*tTgA 
(7!)-)K&<t©fi#ri 5 £;i&ft5*7Kf1WS. * 

fcit>, Hllc^$n5J;5li^ttf>K@4 0 10 
©^■(kSrfy=v^1-5fc*<0fy±*«5 OAK ftJE 

to 0 3 0] *«MtfflV>fcH53fiJB:tt7!)-»2 0 

S$P2 2<Ofl^ (ABSttftW) ic-ttt-t'^SK^itS 
7oVh775'^^W b'tl>2 1 b'<*s t y 7 y xtf 
■< b'U2 3 t£-#ttK*L, UTfi, 
^5+*Jg#£ftLT^S,, i©fl^±9^tJg< 20 

tO 0 3 1] @2*?<fctfigi Olc^SftSJ: 5K, 7» 
V K y 7 y * T-Jf-i b'U 2 1 f4, * ©ftJMB 2 1a^A 
BS (Air Bearing Surface) CO-grl5£8t/?)tLTV^. 
-tLT, y')~m^mU2 2<Di&B?jfa («T, 

(a) - (a) ?5fi£*-f) ^$Lml4, 7ovh77 
yt^H-i b'U2 10i|675lRjOft$ Lffej;^;/^^ 
7 •> * * #-f KfU 2 3 ©«#|6]£$ Lbi •) tft < 
$*VTV>3. -eLT, 7 y-g±SSB 2 2(0^*615^1- 30 
HUE r- !) 7B 3 0*3ir>*5filKttfVK«4 0, 
$ fe»ri4t*yjh*^ 5 0 «t«MMXfJttdilAimiC r- 

vjM^bbi 3***1***1$. st-ir, 7y-«±g& 

2 2 0tt3rftP5*Btt£l*. ^^MT^M4fg6 
1, 6 1 ft, Si^7^fg6 1, 

6 HcJ;oT5SlKtt7!J-a2 0 (#IC7 U -B±S& 
2 2) <omijfalZ'<<<7xm#&f$lia£tiZ3L7\zt£v 

tO 0 3 2] 7 y-B±M&2 2<D±mz.Ml&£lKZ>%i 
tStttV KB 4 0 <DmUfa&£ Lp(4, 7 pyh77^ 40 
^Xtf'V b'U2 l©«*|pI©**Lfi:t)SUV^*»*5V^ 

f4Lf±9t*t<, ii^llllE7!)-l±»»2 2 0i 

IttfyKl4 0(^ 7n>l-77y7 KSB 2 1 

»PIJ8»J:9t>«*lSiK:*»«w*aufcft**D (D = 
(Lp-Lf)/2) t1-5t, :©D©fli, 0^D;£ 
0. 15(1111, $t£L<I40<DS0. 15(im, ±9 
#*L<I4, 0. 05</ra^D^0. 1 5/tmJcR«* 

*LTL£V\ 3fefcl4«A-t-5tt«K*«:l 0 0%ffl 50 



#§B2 0 0 1 - 1 5 8 2 6 

8 

f>x hHU < * ►) . Kffi7ja 5 <ST-rS<Sfa#£ c 
•5. r«D-*T\ Dffi^O. 1 5 vmimtZb* SSA 

tails' KtB73i* s <£Tl-5ffirfi]^CTtt5„ 
tO 0 3 3] ftfc, *%W»w*3lt57D-^±ilffl5 2 2 
Lml4, 0. 5~4amSfi,' 7o , /h7 
7'^^ KSB2 l©«@?J|n)©ft£Lff4, 0. 1~ 
2| I mig > ^ ? 7777?7^ #-i KSP 2 3 <£>4@7j|n]fi: 
£Lbl4, 0. 1~3 ^mSgir$^5„ 
I0 03 4] $t>lc, HI, 02*3J;(/E1 0lZ7jk£h 
57p yh777^^^ b'U2 l©*ff# (ABSII 
»jt*|pj) ft£Hf4, 0. 01-0. 3jzm, »*U< 
f4, 0. 0 1~0. 2pm, L<i4, 0. 0 

1-0. 1 itmizmfeZtlZ. i<9HffiJ4|H)ft< 01c 
ifiV^aUV^, < ft 5 fcoft, (Electr 
o-Static Discharges :ESD)0/S^tt^5tCfc ►> , &5 
V^ttWM (7?f^Ii) IC*5tt£>, 7D-12 
0 t fv.Ki4 0 h©/M*tt#4C 
•5. ScoT, Tittli, 0. 0 1 n mggi-f 
\i\ i©Hffi#, 0. 3 mn^gi'St, 

MTJ^lSTLfcD, "l67j|6]W^7^fiS#^7t^i:ft 

10 0 3 5] 03*JiO!|a4{r^$H2)J:7lwh>^ 
#^3oa«7J|S)(0±TJc»4, !§&#!J8i3£&tfi: 
5»w-*ttf>ttffil 11,11 5#*ffiEg£;ft„ h>-^ 

1, 1 1 5 Kit) hy^P#S)g3IC-ty^mflt^j(t^ 

tO 0 3 6] 11,11 514, -if.%Wm. 

lc*3V^, Zti^ix. ='©*^5rtTV^5. i"fti5 

02~l214^$n5J:5lc, HUE h vjM^MR 
3<D«^rr6]ll#^57ny hm®»7>l 1 1 a, 115 
a (E 3*5 4 \^ZtlZto#-Vlb <0 , ®2lc*5V> 
T , 7 o V h «H«i557 1 1 1 a 14 h V*fi'£mm 3 OT. 

wcttB ut*3 5 , r 0-/7-C7 n y bmmutt 1 1 5 

a 14 h ^^HI3 «>±«l^ttlti-5fc^^>fc?U^TV^ 
ftV^) t, 7oy httffiSB^l 1 1 a, 115a^*g 
*»6-t*i-e*tjMf# (ABSJcSitTjlS)) WSt'f K 
Itt&aWHllb, 1 1 1 b*5ir>*l 1 5 b, 115b 

b, 1 1 1 bJSitfl 1 5 b, 11 5 b(wJ:oTmje*3 
5„ 4 ^- $ i-*mfe#fiz.Z T-fJ y t T$ lei 

[003 7] :©i9*-^tSi l l, 115(4(3 
3*3il>'ia4II*^tv5J;7lC > -»O|ft»I10 1, 
10 5T-Sfc^, $blcr^t>5-^^'tvfi$i7ic- 
*t<D (Km) 5/-AKI8 1. 8 5*s»|PlBtt**v5. 



(6) 

9 

8 5 iz&m£tlT%Z>£ b imfctb z b tfi&t u> 

[0 0 3 8] *&mzi*VZmB%iQt&7y-!§2 0 
14, Bl3lc*^tt2)J:5lc^(0^(6j (fcf* (a) - 

(a) : «iBofe6*rti) MMK-tiueMM* 
rt#8IK«4;fcfc'<4T*{t-*#R6 1. 6 1K«fco 

t. »sitt7y-ji2 0o«*i*iir/<-<r^«ff*»fiPiD 10 

0©7!>-Ji±R«B2 2O«*lSl«*LBi»i, 
tt f V K« 4 0 ©ttfrfi* £ L p * 15 t * # < RJ6 $ ft 
T*3>?, 7 U-@±^SC2 214, ^(Ofi^LinTJ^iKtt 
fvKS4 0<oft$Lp.J;9tftv^fc*«t, ^copffiSlS 

[0 0 3 9] roip^7U-®±gg52 2ft>Pftt0tt 
SHWttfc, ^7X^86 1, 6 1 tfgUIttffi-Cgl 

7V-m±9to2 2<oimtmb&*tiGzti> 20 

#©6 1, 6 114, ^ti-Z'fo, Ml 33£Vm2\Z7jk£tl 
8 J; 5 JrSdia^tt f> KB 4 0 «>'4H^i«aP9tft«i« k fo * 
ft-etx— Jt®*^-:*G£S6«LTJBlife£;h/rv^8. 
[0 0 4 0] rOi^i-JlW^-^GIi, 'sy K© 

U\ MttSffili, -5/ Ktt», «Jttf, JflV^8«MJ 

*LV\ *5ffc. i0»*LV*tt«^LT5UM«M::J!,tU* 30 
H)fc$cffi£3l|f8&P>tf, fillfE-JtOX^-XGtt. 
0. 0 2/imEJUb, 0. 0 2 draKlO. 3 nm 

»T<Ofii, '$blctt0. 0 2^^10. 15(im* . 
«CD«SH (0. 15(nnt^*4v»)'itSri#ff* 
U\ 

[0 0 4 1] rOGO«f,.0. 0 2*im*ii£ft8 

w©G**«*#<ft0»trc. 0. 3 j«mfcjg;t8i:, 

©**fc#*L4 40 
[0 0 4 2] *%^lc*3lt5fJIE?iJKtt7y-« 
2 0<Dff$l4, 4$fc.Jfi££JxftV^ 20~5 00A. 
ffiUOt 40~3 0 0A, i. *)#!■$. L < it 6 0~2 
• OOAoBffllcK^-J-SO^iv^. r<DW^*s s 2 OA 
fiHIE7!;-l±ggl5 2 2 0*@*|6)(Dfi^ 

8. i©#**S5 0'0AS:fflx.5i:. &fl£tt:7 !) 

-Brt»o«Fttotf5>o#tJ:9. 

4C, ft*ftfcTMR»b*#*'>LTLi5i:lc\5* 

\, 50 
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[0 0 4 3] »«tt7y-fl2 0^»Ml«ttK'VKJH4 0 
fcaWH-SttWi, »V*TMR»b**q|f>jt5J:5K 
K*tf>#ffi$ra#ft*L<. Fe, Co, N 

i, FeCo, NiFe, CoZrNb, FeCoNi 

t?wBv*&*i3. ztxb&2m&L±.<Dmm#X'hoxi, 

iV\ a«tt7!>-H2 0©flWtt, ltt»LfcJ:5-K2 
0~5 0 OA, »*L<I4 6 0~2 0 0A££ft8. Bt 

kt£*)^y Kfbff*#© / -f X#i>:*rt 8 1 f 5 
TW#4t«, »«Etttrv KB 4 0©BSffl4. 1 0~ 

1 0 OA, L<J42 0~5 0A£&*i8. KJ?#JF 
<4 9-f^f8fc, fVJh*!)*5 0»Cfc8«tfb«>fc* >=.> 

{kspW>i-8«|pJ^4U-8. 
[004 4] SiBSte f > KJH 4 0 ©BMbfc t* yitft-fS 
fc*Vjfc*J15 0I4, *Otfvjt»t)«||«r*fci-tOT»*> 

htf. »fc«£3ft*v*#, ant. stttttttrawji^ 

fjftS,, J?£f4, a#. 6 0~2 0 0Ag£fc£*t8. 
[0 04 5] gate h v*A4K«SSB»*fco 

£14, h 97130 S:*tf-*[Oill8aM*Ji 2 

o, a om<»mm?5fa\z.wM*ffitWi-&\z, wxwm 

ttl ; 2 0 , 4 0 Wt*5lt SHv^SftoflMAfticlkff 
m*4•v^5.„ cot&'g-co T13 014, S^v^ 

«#u4*«fe«^aa-e#8't>©'c*>8. 

2 0, 4 0WIC*5«t8SVNOK<b«SJPff-e*>8»^ (fe 
5V>l45V><0^b(0*B*t^g^/J^V^-g-) , m^oh 

J4/hJ<*S. 0 ^tvtttiSIc, M^Itti2 0, 4 0P B 1 
(CteltSSVNO^b^SWTfeS*^ (fe8VN|4SV> 
<o«{b©ffi*t^lg*?^:f v^£) , mi-o b >*/i>m& 
I4i£< M#raicitH8SiJlEojg«tJ4^:# <* 

8. r <ox o >!t«<l:©tt*tA*o«fl:K**3<lStt«fl2 
SrWfflLT. «^.tf«-«IWt»©tttm4^^fTto*i.5.. 
[0 0 4 6] 2o(Ogifi£ttl2 0, 4 0l-J;oTRt^ 
8 T«3 014. A1 2 0 3 , N i O, G d 

O, MgO, Ta 2 0 s , Mo0 2 , T i 0 2 , W0 2 ^*> 
bmi&ZtlZ. ^^/<J T«3 0O@$f4, m^O. 
<SJg^b(Ofc*T'#8fc*(7lSfVNrti»5||ttV^*5, fe* 

U*V^*L<^V> <> -/ftCHt, 5~2 0Aggi£ft 
8. 

[0 0 4 7] *%SJ|C46VNT, 5S^tt7y-^2 0$r, 
Ottf, NiFel (ff^ 2 OA) /R u| 7 

A) /NiFei m^2 s A) <o3mms#x-m^ 

ferrimagnet ) " 
irt»* LV.^o-oTfe8. rw»-g-lcl4, ±T© 
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N i F el&itfN i F effinmfcJjfaltZilZ'il. S 

[0 0 4 81 ±!2©S5I^SII-*5^T, 'UT 
x#4#g6 1, 61fi, 5Smtt7 9-g2 0Wil«lf|5 

[0 0 4 9] &WC\ ±JEL-T#fc*BW<OJK^'>5' K 

©g#w£$it#8:£0 5 ~ia 8 uootamicsi 

05 (A) tt, 02©I r- i mW£:&%fofrL> 

&iz®\zmi-zm&mxh>). 05 (b> tt % ms 

(A) ©IH-IIl»fB^m0T-*>5„ 0 6 (A) li. 0 
2© I - I «Bfc«#l&*feJlfcBfcS-t-5*rffiH-Cfc 
9, El 6 (B) II, 0 6 (A) <Dl\-\mmtR$LmX'h 
•5. 0 7 (A) 14. 02 ©I -immZMUfafrbJUt 

mzm-tzmmmx'b*), 07 (b) 07 (a) © 

V-V»r®^miaT-*)5.. 08 (A) Wt. 02(01 - I Wf 
B^«*|6j* l P>mfc0lcS1-^»fB0T?S)!J, 08 

(B) I*, 08 (A) OVI-VI»rffi^m0T-fc5. flttft 

!)y^ D7h*7, x/^^j&SI^©^©®*?? 

[0 0 5 0] ^-fftflJK, 05 (A) , (B)IC^SH5 
J: 5 lO-A- KJ1 8 1 <D±\zmfeoWffi&J&1%<OWn'< 

9—-y# : mat.£tis *©&, tegasi o l^^^ti 
#sts:$H, ««i 1 ia^j3££ft5o 

[0 0 5 1] &V^T\ 06 (A) , (B)lw^$tv5i5 

.K, a*BM*7!)-«2<K h y*/w< y TJi 3 0 . snai 

[0 0 5 2] ftV^T\ 07 (A) , (BHZTjk&tliX? 
fc» 3MH4:7yHi2 0, h^!)7l3 0, »t. 
ft f v KJf 4 0 . f >jh 5 0 Ht0rJ£©JB***S ± JfiTt 

m^i&teZti. y Hi2 o©tt#fiW«fc:Ht. 

*ti%tw<<{ TW 6 1,61 aSflM£ft5. 

[0 0 5 3] fcv*"l\ 08 (A) , (B)i:ifl*$JiSJ:5 
feftJll0 9#£i&$*i<. $t>tcr(0±tcmffil 1 
5*sglr^^->lcj#^$H. lOttl 1 5©±lOf& 

mm 1 0 saw^s. ^?>ic. J6tiio5o± 

Ic, 5#*jft£4t, 03 33J:r>'04©#li 

KM*. 

[0 0 5 4] JbEcrt<I«^y K©JI2f§a 5 f£/*Lfc 
^l:t'y-7--;HWibn5. 

5 OKiSSaBHif VKS4 OOKfcOtryjtfe^ff* 



(7) MM 2001-15826 

12 

!)-120^^7^M (tflx-tf. -£©-#)£ 

[0 0 5 5] 09 (A) , (B) III*. mUZTjk^ili 
TMRiS^y Kl«it©£Jg« s *£H5,, 09 
(A) 14, 04 &Htttt«nEl::tt;!S?SBiE-Cft>9. 0 

9 (b) 1409 (a) om-nmmK&MT'ibZ. 0 

9 (A) (B) »C^$ft5TMR®E^;> K2©fl?it 

tf, 0iK^£ft**;ftiS*Wt::&> , <c£.Si4, Wish 

10 3lz-t v^m»5r'ii» 5 i-fcJ6©l;ffiiKMv'-/i' K©P5 
jj<D®m&%tct, nM-^-frYftmm (commonlead 
and shield layer) 8 2,8 6*5, %fi?ti^ ft^lz 
(electricalcontact) $*VTV^^lC&5. Z<D 
i ^ K^Effl^ (common leadand shield 

layer) 8 2 , 8 6 w tld i 9 , !J - K=¥-V 

.Ht*ttl::*/KC#, £^ h^/^lItwW- 

[005 6] r i 5 ->-/W KfEfflJS (common 

lead and shield layer) 8 2,8 611, NiFe (/< 
20 — srp>f) , -t.>?x K CoFe, CoFeNiii't 
#l/a$*lS„ £©£5*1^-5'— A'KfcJBJS (common 
lead and shield layer) 8 2 , 8 6 iz± V^fflcomgS 

^ffi^n, r^f>(D^8 2,8 6 \zm.%mzm£ztvx 

v>5 h>^/w^«l»3»a^*l6]l--feV^tt«t^g(yx5 

[0 0 5 7] : O J: 5 - f-A' Kiffil 8 2 , 8 
6 jt^, h >*A*mm 3 i: J: 5 ic^fife^ 

^Tt>Jtv^L, ^^)•5v^l409<D||^S<o^^ili^$^^5J: 
5 1- , *«tt*»o**tto* 5 ^ -y y T'g 1 0 2 U 

30 tti-->-;v mmm 82 th >*/\>&mm3 1 «r« 

10 2*^«E$^5) . ^-TfT'SfcRrtl'fcllfcfcSS 

««^©'8t« 9 Sri 9 -»»3fefcKfJh1-S r t W 

[0 0 5 8] MjE^y^Jll 0 2I4, Cu, Al, A 
40 u, Ta.'Rh, Cr, In, Ir.Mg, Ru, W, 
Zn*5VM4r<xf>t©^*^«i<«$tt, %&**cv 
•fm 1 0 2 «, f^lci, ->-/u K- v— /w KWEfS©W8 
te£tfTMR#®«ttfi©gB8iv^ 
m»£ * 5 © 4- E5±-t" 5 1 v ^5 «tl 5:Sfci- 0 

^y7|l 0 2©M©I4, 5 0-7 0 0 ASS 
2>„ 09lc4ort5??-i§-l 0 6»47/w5^-^*^/j: 

[0 0 5 9] 

II i III MB | M II I II I $ 5>fc»ftfc 
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[006O] (%mwi) 

[0 0 6 1] Hl^H^c^SJtS^y K«JS4:3)IStt' 
lc|?l«**it«rWi-5 Y**>vvmmto&Wi^v K© 
t^tffKtfe. -f-^b*>, N i F e 1 0 0 

A) tCo (g£2 0A) ©2Jf«Jf#tf>P>&S5£BMf 
7«;-S2 0. h^/w-ty713 0 (m<t7;Ui-V 
A;I$12A) , Si{b*(6]^miK#*(6llC^y@« 
£ftfc?£BM4ey K14 0 (Co ;J¥<*3 OA) , 

(RuRhMn ;f$10 0A) *»5>*5 h^A&Jti 

[0 06 2] &B£tt7 !) -£ 2 0 tt, ^;b^5#3SlK©' 

57 «j-b±k'»2 2 1, :©7 y -Jf±ga5 2 2 <DWl 

1 i^^75?^^ KSB2 3 £: Sr-ttttKWt-S 
WHfc. *>*>>?>A/, 7n Vh775'if^*V K»2 
Hi, ABS (Air Bearing Surface) <D— UZffilfct 

[0 0 6 3] 7 9Hi3aWp2 2©*:frflJ*3LBM:» 
2. 5jinu 7 a yh7? yt*iS4 K&2 1 ©iHTjA 
©SSLfttU 0. 5<xm, 

2 3 0*@77r6]S^Lbli, 0. JtfjfE&B* 
14tT^KJi4 OOifg^ftfi^Lpfi, 0. 1 »Ta\zWi£. 
lT7nyF75'^^ KSl5(0(@^|6](D^:$Lfi 
9<b*t<LT;:. §ltttVK14 0©7nyh 
77^**#^ K&2 1 *9&#lc£fflL7t:£<*D (D 
= (Lp- Lf) /Z) fit, 0. 1 f«mir Lfc. tfc, 7 
° > F77 virgin h'U2 l<OHfT# (ABSlcSB 
*|S]) fi$H«, 0. 0 5jimafc. 

[0 0 6 4] h V^w#®^3lcm»5r«fEl-fc*©mffi 
111, 115«Ta (f*300A) »&tAU I 
ft^— A* KJf 8 1 , 8 5 7 o -f A^bfllfiS; Lfc. fc 

2 3 ©mffite, ^^->-/W KS 8 1 . 8 5 t £ 
*>ofc COA, aTH*WII~*»«IIIt)ra«i:U 
fc) . 

[0 0 6 5) S£BM47y-JI2 0 (#(C 7 !J-1±S 

8S2 2) <Dm^mmmu<o±\zit. ztvetvuTxtt 

r-6 1, 6 Id**- /<-?y.try^*il» IS^7^ 
ft**«6 1. 6 1lw«toT. »8ttt7 9-«20 (# 
fc. 7U-®±gSi52 2) ©«*|6jt/<WT^aff (M 
xtf&fp (a) *r6i) £PPJjDLfc„ ;»t-/<-7^ 

0. 8 8/nniU 
-^ffiGJi, 0. 0 2 ji in i Lfc. 
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[0 0 6 6] fcis, JfetlUil 0 1, 1 0 5fcJ:o:i 09 

[0 0 6 7] Z<oXbti*%WW?j\>\ - 1 1 

7y-«OJg«$r^|CLfcf->7'^^iKLfc„ i-ft 
Ln=Lf=Lb=li, 0. 5(iraHft:. flDE$ 
Kttf^Kl 4 0O«i*(6lfi$LpJi, 0. 7/iml::R' 
10 £ t T 7 n V h 7 7 •> ^ * h'$W<i&Jyfa<D&£ L f 

■f, HKm-tZ&mt LT, ABS Kl 
4 0©ftig& (ABSKifilMBJ) *-C©e*«r. ±EH 
tl^tKfSt?fc5 0. 05(imi:Lfc. 
[0 0 6 8] _tfE*3891-»f>-7VM -lioir/ittJf^y 
7VH - 1 OTMR^y Kfcffl^TTiBOg^T*^ y K 

[0 0 6 9] (1) ^ y KfflftiPMff 
10 0 7 0] DPr-^^— (Dynamic Performance Teste 
20 r)*m^T^y KtB*«r«SUfc. 

[0 0 7 1] MtO|*j|t, *5S?lir V7*A- I - 1 
7 5 0 m V<DW73^'btl, &®*>7'/i> I - 1 T'tt, 

i\>\ - i roffl73tt, itm-^^y^ I - l ro^ftoifc l . 
2 7fgfT-fcofc„ 
[0 0 7 2] (2S!ifc0<III) 

[0 0 7 3] ±IEH^^1 1 Tf^© Ufc*^ Mf - ^7*^ I 
-1IC*5V>T, &&ttfc'>'KS4 0©i|@75|Shg£Lp£ 
ftt, MfyKi40C7B^h77^XAM 
30 K»2 1 J:»)&#l;:?SajLfc£$D (D= (Lp- Lf) 
/2) *a*«*fc-!»-yr^Srfls|!t. Dfit^JK^s' 

[0 0 7 4] ig^5rTI2*U^Lfc«, £33, 3U t>lc 
§¥*«gtLT, ±15 (1) KttftKAbtT. 
T15<0®«T-SiJ«Lfc (2) JgftffiRfciOC (3) S/ 
NJtt#l5Lfc„ 

[0 0 7 5] (2) fititffiR (Q) 

[oo7 6] K^#ofitt (HGAffigt) xvmm 

40 MRl^tt'(£fljR3) OttftfrJUgfeofc. 

[00 7 7] (3) S/Nit (dB) 

[0 0 7 8] DPx**-£)BV\ iit<D77)*l-TSign 
al to Noise ratio (S/Ntfc) Sr**fc„ ii^v Z<D 
m*2 5 dB^±^S*L<. 2 0dB*^i/«C5t^ 
> K86f^±. mjl^ tTL*5. 

[0 0 7 9] 

[SI] 
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No. 


D 

(um) 


fS^m 1 ) 


R 
lUJ 


(/' V) 


S/N 
(dB) 


M 


0.10 


0.5X0.7 


119 


750 


33 


II-l 


-0.15 


0.5X0.2 


417.5 


490 


1G 


11-2 


-0.10 


0.5X0.3 


278 


600 


20 


11-3 


•0.05 


0.5X0.4 


209 


640 


24 


II-4 


0 


0.5X0.5 


167 


•7 nn 
<Uv 


on 
«JU 


11-5 


0.05 


0.5X0.6 


137 


730 


32 


n-6 


0.15 


0.5X0.8 


105 


710 


30 


11-7 


0.20 


0.5X0.9 


62 


600 


19 



[0 0 8 0J ±!B«l<Ojg*J:»K gfft W^A-OUIA** 

14. O^DIO. 15/im, L<I40<D^0. 1 
5/rni, <t»)»*L<l4 < 0. 05(im^D^0. 15 

[0 0 8 1] (Hffcffllll) 

[0082] ±&mmw i -e^Kufc^w^^r/w i 

- 1 KfcVT, 7nyh77y?^W K&2 1 OUtf 
# (ABS»cftfi*(P]) ft^HSra^^xfe-^vr/uSr 20 

[0 0 8 31 tt**TIE*2l::*Lfc. *2«ffc • 

14, fWKBfcLT. ±E (1) KHJAKai*.T, 
TEORS-ClSLfc (4) /M^/xfr-tfW-rXfcW 

[0 0 8 4] (4) /^^/N^f yy-rx 

[0 0 8 5] V>fc*5MR^s» K. GMR^s* KOfMB 

fc. *ffl±!lU£*.*V\l"<A'«: fOj "CS^U 30 
ifflHiftSU^fc rxj T-^Lfe. 

[0086] 

[*2] 

S 2 



No. 


H 

ium) 


(» V) 




1-1 


O.05 


760 


o 


IIM 


0 


520 


o 


ffl-2 


0.01 


610 


0 


ni-3 


0.10 


710 


o 


IH-4 


0.16 


690 


o 


ni-6 


0.20 


660 


o 


m-6 


0.25 


630 


o 


in -7 


0.30 


600 


o 


HI-8 


0.35 


560 


X 


Ul-9 


0.4 


500 


X 


m io | 0.5 


300 


X 



40 



(ABSKSit^fi) A$H£. 0. 01~0. 3um 
[0 0 8 8] (£&0iJIV) 

[o o 8 9] ±mnmmuiT'ftm \.izw>-?mz& 

—A/ KS 8 5 t Sc-n- £ itfe (133) „ -t^W^-14, ±E 

[0 0 9 0] »**TB*3i;izrLfc. «3*<D 

[0 0 9 1] 
[*3] 

S3 



No. 


H 
(jam) 






1-1 


0.05 


830 (750) 


O 


IV-1 


0 


550 (520) 


O 


1V-2 


0.01 


640 (610) 


O 


IV-3 


0.10 


810 (710) 


0 


rv-4 


0.16 


780 (690) 


0 j 


IV-5 


0.20 


750 (660) 


O 


IV-6 


0.26 


710 (680) 


o 


IV-7 


0.30 


670 (600) 


o 


IV* 


0.35 


580 (550) 


X 


rv-9 


0.4 


520 (500) 


X 


IV- 10 


0.5 


330 (300) 


X 



[00 8 7] ±fB* 2 /^^sJ 4 

*<D?S££#;SlKB£.ll:U J&»o*#fc^y KW**#5 50 



[0 0 9 2] ±E* 3 ©16**9, /<y^77??.xjlf 
■i K&2 3 m.%*s-fr YM 8 5 t^zz-tn. 

[0 0 9 3] (HS&0JV) 
[0 0 9 4] ±CHR04 1 

J8WC. mffi^^-zl-KSt^fflUfc^^T" (09) 
[0 0 9 5] 
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yv-m±mnt. ^(oyv-m±mu<o'wim^h,^ 

9 K&5I4, ABS (Air Bearing Surface) CO— 

£;K,T^Scdt% TMRa 7 KtefficofiJ:/ ffif& 
r £ tt t> i J; TMR mtmo<&.Tfr'pt£ 

[0 1 1 0 1 f4, ^IS^co h y^yi/»*tt«3tt*a^ j/ 

F<D#m*-m sr^-f-^mia-c*) s . 

[0 2] 02l40lcD¥ffi0T-;i55., 
[0 3] 0 3f4, 02 CO I -I;IWEfc«HT*>5. 
[04] 04f4. EI3coiI-Il»fffi^aET*fc5„ 
[05] 05 (A) 14, m2<D\ - l&mfr&Jifafrh 

n.izm\z.m-tz>mmmx*ib*) , 05 (b) «t, 05 

(A) 0III-IIl|R9£W?fcS. 
[06] 06 (A) 14, H2©I-I»riB*a*rt)*»fe 
ftfcHfc«i-5»iBH-C*9. 06 (B) «t, 0 6 
(A) OIV-IV»rB^m0T-fc5. 
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[07] 07 (A) 14, B2©I-I»a5fc«:WtoK, 
afcHtai-5ttffiHT*>9, 0 7 (B) H:. @7 
(A) ©V-ViI^iifJ)5. 
[08] 08 (A) Ht, 02 CO I - immKWifafcb 

&nmzm+z>mm®x-$><o . 08 <b> 14, 08 

(A) <OVl-Vl»rE^m0T'S>5. 

[09] 09 (A) , (B) Ht. h V^yUBjR 

K»»aftl&0-««r5«i-WriBBI-e*> 
9, 09 (A) 14, 04{C|g1-5»rffi0T-&»), 0 9 
10 (B) J4, 09 (A) ©VI-VI«SffifcftB-Cfc3. 

[0io] 01014. vm&y i) ^-m<omwtimmi>g l 

V^iplc, S«tt7!)-JiO*Sr«Ufc«tB&31zffi0t?$> 
5. 

[»#©»»]]. 

1 , 2 - h v**«««*B»*ffi^y K 

3 - h V*iV&m& 

2 6-»«tt7!>-JI 

2 l-7oyl>77y^x^ K88 

2 2-7!)-g±seiJ 

20 2 3-/<?^75?^^K» ' 

3 0 ■• h y%/W< ]) TM 

4 0.-SMBtttfc , vKJl 

5 0-fc'^jfcJO/I 

6 1, 6 1-/V7^tt*?f 
8 1, 8 5- (ttft). -y-^KJi 

ill, 115 -mi 

Ilia, 115 a-7D>HI»» 
111b, 11 5b --t^ K«ffi«5# 



[010] 




FIG.10 




FIG.3 



FIG.4 
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[B9] 



(A) 



►Iff 



L 





FIG.9 



*«li5tfifclKB**g-T@13#l-t 



(72)^^# m* 15 

*«»«f*KB*lt-T 113$H§- 
F*-A(##) 5D034 BA05 BA15 BA19 



